I ntraocular bacterial infection (endophthalmitis) is a visionthreatening complication of penetrating eye injury and intraocular surgery. Staphylococcus aureus is the most common cause of severe endophthalmitis after cataract surgery. 1 Several studies have shown that agents associated with postoperative and posttraumatic endophthalmitis, including S. aureus, 2, 3 Bacillus cereus, [3] [4] [5] and Enterococcus faecalis, 6, 7 once introduced into the eye, are infective in the eye in extremely small doses (typically on the order of 100 colony forming units; [CFU] ). 2, 3, [5] [6] [7] This observation demonstrates that the eye has limited capacity to respond to microorganisms, which may be related to its characteristic immune privilege. Although much has been learned in recent years about the contribution of bacterial virulence factors to the pathogenesis of endophthalmitis, 2,4,6 -8 comparatively little is known about the host response in the disease. Because the eye has been shown to be an immunomodulated environment with restricted ability to mount an adaptive immune response, 9 it was of interest to determine how factors involved in immune privilege affect the innate response to infection.
Immune privilege evolved as a concept to describe the limited immune response to antigens introduced into specific body sites, such as the eye and the brain, compared with other sites, such as the subcutaneous space. 9 It is generally believed that immune privilege in the brain and eye evolved to limit bystander damage resulting from systemic inflammation, because much of the neural function depends on the activities of nonregenerating postmitotic cells of the central nervous system. 9 -11 Many soluble factors, including components of the complement system 11 and at least one membrane-bound factor, FasL 12, 13 have been shown to contribute to immune privilege. Although most research on immune privilege has centered on the adaptive response to antigen, it has been suggested that immune privilege extends to innate immunity. 14 However, immune privilege has not been examined in the context of the innate response to bacterial infection.
One of the first lines of innate immune defense to bacterial infection is the complement system. It is known that several aqueous humor factors possess complement-inhibitory activity. [15] [16] [17] The level of complement components in the eye are several orders of magnitude lower than in the serum, 18 even in inflamed eyes with a compromised blood-retinal/blood-aqueous barrier as a consequence of intraocular inflammation. 19 However, the concentration of complement in the eye is sufficient to elicit severe experimental uveitis in response to zymosan injected into the anterior chamber of the rat. 16 Experiments using guinea pigs, rendered deficient in complement by treatment with cobra venom factor, suggested a role for complement in defense against S. aureus intraocular infection. 20 In toto, these observations suggest that although immune privilege restricts the innate defense, it does not limit complement activity, allowing for defense against pathogens in the eye. Moreover, it simultaneously suppresses the adaptive immune system preventing the potentially harmful antigenspecific delayed-type hypersensitivity (DTH) responses. 11 FasL has also been found to be critical for immune privilege, in that it suppresses the adaptive immune response to corneal grafts. 12 Moreover, FasL has been shown to induce apoptosis in infiltrating inflammatory cells. 21 However, FasL has not been examined to determine its contribution to innate immunity in bacterial infection. Therefore, it was also of interest to determine its role in creating an intraocular environment that is permissive for bacterial infection.
MATERIALS AND METHODS

Animal Husbandry
Female C57BL/6J mice were obtained from The Jackson Laboratory (Bar Harbor, ME 
Murine Model of Endophthalmitis
The vitreous from eyes of 6-to 8-week-old mice was inoculated by insertion of a borosilicate microcapillary, pulled to a tip size of 50 m, immediately behind the limbus-parallel conjunctival vessels, which correspond to the narrow murine pars plana. Right eyes of mice were injected with 0.5 L of a bacterial suspension containing either 500 or 5000 CFU of S. aureus RN 6390 diluted in physiological saline. Left eyes received injections of filter-sterilized supernatants from the respective suspensions when appropriate. S. aureus RN 6390 was chosen because it is a well-characterized strain of the agr 1 group, which is estimated to comprise 30% to 60% of clinical isolates. 22, 23 It has been shown to produce several important S. aureus exotoxins including hemolysin-A, -B, and -D and V8 protease 24 and has been extensively used in staphylococcal pathogenesis research in models of endocarditis, 24 subcutaneous abscess, 25 arthritis, 26 osteomyelitis, 27 and endophthalmitis. 2, 3 Before infection, S. aureus RN 6390 was grown overnight in standard brain-heart infusion (Difco Laboratories, Detroit, MI). Experiments were performed with a minimum of five animals per experimental group and repeated at least twice.
Quantification of Bacterial Growth
Eyes were enucleated after euthanasia, by severing first the conjunctiva and extraocular muscles parallel to the limbus and then the optic nerve, using fine Vannas iris scissors and Colibri forceps. Residual adnexal tissue was trimmed before eyes were placed in cold phosphate-buffered saline (PBS). Enucleated eyes were disrupted and homogenized, to release bacteria for enumeration by bead-beating with 1.0-mm glass beads (Mini-BeadBeater; Biospec Products, Bartlesville, OK) in 400 L PBS for 1 minute at maximum speed. The homogenates were serially diluted, plated onto blood agar plates, and incubated overnight at 37°C.
Flow Cytometric Analysis
After euthanasia and enucleation of eyes, the anterior segment of the eye, consisting of cornea, iris, and lens, was dissected from the posterior segment by making a circumferential incision along the pars plana with fine Vannas iris scissors. Anterior and posterior segments were homogenized by massaging through a 70-m cell strainer (BD Biosciences, Bedford, MA) using a 1-mL syringe plunger. Homogenates were washed once with PBS followed by lysis with 0.15 M ammonium chloride. Recovered leukocytes were washed twice with cold PBS containing 5% fetal bovine serum (FBS) and blocked with anti-FcR (BD Immunocytometry Systems, San Jose, CA). Homogenates collected from mice at the indicated time points were immunolabeled by exposure to fluorochrome-labeled monoclonal or isotype control antibodies for 30 minutes at 4°C in wash buffer (PBS containing 0.1% FBS). The antibodies used in this study included Gr-1-FITC, F4/80-TriColor, CD45-PE, and appropriate isotype control antibodies (Caltag, Burlingame, CA). To identify nonviable cells and cellular debris after centrifugation, cells were resuspended in PBS containing 0.25 M fluorescent dye (ToPro-3; Molecular Probes, Eugene, OR). All cells in a sample (1,000 -100,000/sample from control eyes and infected eyes) were analyzed by flow cytometry ( 
Determination of Intraocular Complement Levels
To assess complement levels, we aspirated aqueous humor from anesthetized animals with borosilicate capillaries through a paracentesis. Vitreous was obtained by dissecting snap-frozen eyes, because the viscosity of the vitreous fluid precluded simple aspiration. Serum was collected by centrifuging whole blood obtained by cardiac puncture from CO 2 -asphyxiated animals. From each of these sources, 3.5 L was assessed for C3 using an ELISA, as described by Gonzalez et al. 28 Goat anti-mouse C3 antibody and horseradish-peroxidase-conjugated goat anti-mouse C3 antibody were obtained from Cappel Organon Teknika (Durham, NC). Lyophilized murine complement serum (Sigma-Aldrich, St. Louis, MO) was included as a standard in each experiment, and values were expressed as a percentage of actual C57/BL6 serum C3 concentration.
Electroretinography
After dark adaptation for at least 4 hours, mice were anesthetized, and pupils were dilated with phenylephrine and atropine. b-Wave amplitude (trough of a-wave to peak of b-wave) in response to a bright flash (700 cd-s/m 2 in a Ganzfeld illumination sphere) was assessed simultaneously in the infected right eye and the sterile supernatant-injected left eye, using 0.25-mm gold-wire electrodes (Alfa Aesar, Ward Hill, MA) placed on the cornea and connected to a visual electrodiagnostic system (EPIC-2000; LKC Technologies, Gaithersburg, MD). The percentage of retinal function was defined as the ratio of the b-wave amplitude of the infected eye to the b-wave amplitude of the contralateral sterile infiltrate-injected eye. A total of six readings at 14-dB intensity were taken and averaged. The interval between flashes was 45 seconds, to prevent light adaptation.
Statistical Analysis
Normality tests were performed on all data sets. The data were analyzed with an unpaired t-test if the distribution was Gaussian, or with the nonparametric Mann-Whitney test if the data were not normally distributed. P Յ 0.05 was set as the basis for rejection of the null hypothesis. Statistical analysis and graphing were performed on computer (Prism 4; GraphPad Software Inc., San Diego, CA). 
RESULTS
Characterization of the Murine Endophthalmitis Model
To determine the role of factors involved in immune privilege in innate defense against bacterial infection, a mouse model of endophthalmitis was developed. In this model, two infective doses were identified that resulted in an infection that resolved over 3 to 4 days or progressed and destroyed the organ. C57BL/6J mouse eyes infected intravitreally with 500 CFU S.
aureus were observed to reach maximum intraocular bacterial concentrations of 1.3 ϫ 10 7 CFU/mL by 24 hours, but eventually controlled the infection and reduced bacterial numbers to 5.7 ϫ 10 3 CFU/mL within 72 hours. In contrast, C57BL/6J mice infected intravitreally with an inoculum of 5000 CFU were not able to control the infection. Intraocular bacterial counts reached a plateau at levels above 1 ϫ 10 9 CFU/mL by 48 hours and did not decrease thereafter (Fig. 1) .
The difference in intraocular bacterial growth was mirrored by the clinical course of infection. In the eyes of C57BL/6J mice infected with 500 CFU, only mild signs of inflammation were present throughout the 3-day course of infection, and these eyes appeared normal at 72 hours ( Fig. 2A) . Retinal function during infection, as determined by electroretinography, decreased transiently to 32% of preinfection levels but returned to 66% by 72 hours when bacterial counts had decreased below the initial inoculum level (Fig. 3) . In contrast, eyes of C57BL/6J mice infected with 5000 CFU inoculum, rapidly lost b-wave amplitude to 5% of the preinfection level by 24 hours, and eventually lost all measurable retinal function (Fig. 3) . These eyes displayed more severe inflammation, and corneal perforation was noted in some eyes (Fig. 2B) .
Consistent with these findings, eyes of C57BL/6J mice infected with 500 CFU displayed undisturbed retinal architecture ( Fig. 4A ) with few residual inflammatory cells and undisturbed retinal architecture, whereas C57BL/6J mouse eyes infected with 5000 CFU exhibited severe signs of endophthalmitis, with massive infiltration of all ocular spaces and structures, and dense, visible aggregates of bacteria, as well as destruction of the retina (Fig. 4B) .
Evaluation of the Role of Complement in Innate Defense against Intraocular Infection
Previous experiments have shown that guinea pigs 20 artificially depleted of complement by systemic injection of cobra venom factor (CVF) have increased susceptibility to intraocular infection. We have observed similar results with CVF-treated mice (data not shown). To determine whether this effect results from loss of complement or possibly from the pleiotropic effects of CVF-mediated complement activation and consump-FIGURE 1. Bacterial counts were made in ocular homogenates of eyes of C57BL/6J (B6) mice infected intravitreally with either 500 S. aureus or 5000 CFU at 12, 24, 48, and 72 hours after infection. S. aureus grew initially to median intraocular concentrations of 1 ϫ 10 7 /mL in B6 mice infected with 500 CFU by 12 hours. Intraocular bacterial concentrations in B6 mice transiently stabilized at 24 hours at median levels of 1 ϫ 10 7 /mL and decreased to 6 ϫ 10 4 /mL at 48 hours and 6 ϫ 10 3 /mL at 72 hours. B6 animals infected with 5000 CFU S. aureus reached median concentrations of 1 ϫ 10 8 /mL by 12 hours and rose to 3 ϫ 10 8 /mL by 24 hours. At 48 hours, concentrations in B6 mice infected with 5000 CFU started to stabilize at levels around 1 ϫ 10 9 /mL and did not decline thereafter. 
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tion, B6.129S4-C3 tm1Crr (C3 Ϫ/Ϫ ) knockout mice were tested. These animals are deficient in the complement component C3, which is critical for activation of the effector molecules of the complement activation pathway. Absence of complement from serum and aqueous and vitreous humor of C3 Ϫ/Ϫ animals was verified by C3 ELISA. Levels of C3 in the eyes of naïve WT mice were found to be a fraction of that in the serum. In the vitreous, levels of 0.12% of the respective serum concentration were determined, and only 0.03% in the aqueous (data not shown). However, no C3 was identified in serum, aqueous, or vitreous of C3 Ϫ/Ϫ animals (data not shown). As shown in Figure 5 , S. aureus intraocular growth was similar in C3 Ϫ/Ϫ and WT C57BL/6J mice at the 12-hour time point. The number of S. aureus CFU in C3 Ϫ/Ϫ mice infected with 500 CFU exceeded those in similarly infected WT C57BL/6J at 24 (P Ͻ 0.001) and 48 (P Ͻ 0.002) hours, but these differences were transient, as the levels of infection were indistinguishable at 72 hours (P ϭ 0.11). At 24 hours after infection, C3 Ϫ/Ϫ mice infected with 500 CFU yielded organisms in a number comparable to that in eyes of WT C57BL/6J mice that had been infected with one order of magnitude more organisms, 5000 CFU, at 24 hours (P ϭ 0.13). However, the number of organisms in the eyes of WT mice infected with the higher inoculum remained fairly stable at subsequent time points. In summary, the bacterial density in S. aureus-infected eyes of C3 Ϫ/Ϫ mice transiently exceeded that in infected WT C57BL/6J counterparts at 24 hours after which clearing occurred, producing similar counts at 72 hours.
Both C57BL/6J and C3 Ϫ/Ϫ eyes yielded a similar clinical presentation. Mild signs of inflammation were observed to be present in C3 Ϫ/Ϫ eyes infected with 500 CFU at 24 and 48 hours, but they appeared normal at 72 hours (Fig. 2C) . When compared with C57BL/6J mice infected with a similar number of bacteria ( Fig. 2A) , no difference in the course of infection was observed at any point in time.
Likewise, retinal function in C3 Ϫ/Ϫ mice infected with 500 CFU S. aureus also followed a course that was indistinguishable from infected C57BL/6J animals (Fig. 6) . After a transient loss of b-wave amplitude (57% and 67%) at 24 hours, retinal function of C3 Ϫ/Ϫ and WT mice infected with 500 CFU S. aureus eventually stabilized at levels of 66% to 67% of baseline FIGURE 3. C57BL/6J (B6) mice infected with 500 CFU S. aureus retained retinal responsiveness to light, whereas B6 mice infected with 5000 CFU lost all retinal function. ERG assessment of retinal response expressed as a percentage of the response of the healthy contralateral eye to light stimulation is shown. After a transient loss of 67% at 24 hours, retinal function in B6 mice infected with 500 CFU stabilized at between 41% of baseline at 48 hours and 66% at 72 hours. B6 mice infected with 5000 CFU S. aureus had 5% residual function at 24 hours, and no detectable function at 48 and 72 hours.
FIGURE 4. S. aureus ocular infection of C57/BL6J (B6) or C3
Ϫ/Ϫ mice led to little anatomic destruction, whereas eyes of B6 mice infected with 5000 CFU and eyes of FasL-defective gld mice infected with 500 CFU were destroyed by the infection. Histologic appearance of eyes 72 hours after infection is shown. B6 (A) and C3 Ϫ/Ϫ (C) mouse eyes infected with 500 CFU had few infiltrating inflammatory cells and no microscopic retinal damage, whereas B6 (B) and gld (D) eyes were massively infiltrated and displayed severe damage to ocular structures. Hematoxylin and eosin stain, original magnification, ϫ20.
FIGURE 5. Ocular infections in C3
Ϫ/Ϫ mice inoculated with 500 CFU S. aureus transiently reach higher bacterial counts than did similar infections in C57BL/6J (B6) mice, but the infection ultimately was controlled. S. aureus grew to similar levels in C3 Ϫ/Ϫ and WT C57BL/6J mice at the 12-hour time point. Although intraocular bacterial concentrations in B6 mice transiently stabilized at 24 hours at a level of 1 ϫ 10 7 /mL and decreased rapidly to 6 ϫ 10 4 /mL at 48 hours and 6 ϫ 10 3 /mL at 72 hours, intraocular bacterial concentrations in similarly infected C3
Ϫ/Ϫ mice increased to a maximum of 1 ϫ 10 8 /mL at 24 hours, but then declined to 2 ϫ 10 6 /mL at 48 hours and 3 ϫ 10 4 /mL at 72 hours. These differences between C3
Ϫ/Ϫ and B6 mice were significant at 24 (P Ͻ 0.001) and 48 (P Ͻ 0.02) hours, but no longer at 72 hours (P ϭ 0.111).
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IOVS, July 2005, Vol. 46, No. 7 at 72 hours. In contrast, C57BL/6J mice infected with 5000 CFU S. aureus exhibited only 5% residual function at 24 hours (P Ͻ 0.0001) and no detectable function at 48 and 72 hours. Eyes of C3 Ϫ/Ϫ mice infected with 500 CFU S. aureus appeared normal at 72 hours with few residual inflammatory cells in the anterior chamber and vitreous, and no other signs of ocular inflammation (Fig. 4C) . Histopathologically, this result is comparable to the one observed in the infected C57/BL6J counterparts (Fig. 4A) .
Evaluation of the Role of FasL Expression in the Eye in Creating an Immune-Privileged Site Susceptible to Infection
To determine the extent to which Fas-FasL signaling contributes to susceptibility to bacterial growth, B6Smn.C3-Tnfsf6 gld (gld) mice with a point mutation that changes an amino acid in the extracellular domain of the protein, thus rendering it defective in signaling, 29 and B6.MRL-Tnfrsf6 lpr (lpr) mice, with a transposable element insertion in intron 2 of the Fas gene that prevents full-length transcription and expression of Fas, 30 were infected with 500 CFU S. aureus. Unlike C3 Ϫ/Ϫ or WT mice, in which the infection resolved, gld mice were observed to be susceptible to the lower amount of inoculum. By 72 hours, bacterial counts in the eyes of gld mice infected with 500 CFU S. aureus were approximately 7 ϫ 10 8 CFU/mL, with 2.1 ϫ 10 8 CFU/mL in the eyes of lpr mice compared with 1 ϫ 10 3 CFU/mL in the eyes of C57BL/6J mice infected with 500 CFU (P ϭ 0.0012 and P ϭ 0.0072, respectively; Fig. 7 ). The high level of S. aureus growth in gld and lpr mice infected with 500 CFU was comparable to that detected in C57BL/6J mice infected with the higher amount of inoculum of 5000 CFU. Reflecting the effect of higher bacterial counts, gld mice infected with 500 CFU S. aureus exhibited loss of retinal function that was similar to C57BL/6J WT mice infected with 5000 CFU (Fig. 8) . FasL-defective mice retained only 7% of b-wave amplitude at 24 hours and exhibited no detectable retinal function thereafter. This course was indistinguishable from the WT C57BL/6J mice infected with 5000 CFU inoculum at all time points. Eyes of gld mice infected with 500 CFU S. aureus also showed histologic signs of severe intraocular inflammation and tissue destruction (Fig. 4D) . This appearance was similar to C57BL/6J mice that had been infected with 5000 CFU inoculum.
To determine whether the susceptibility of gld mouse eyes to S. aureus infection reflected a limitation in the influx of phagocytic cells at an early time, inflammatory cells infiltrating the eyes of gld mice were examined at 24 hours by flow cytometry. Half as many granulocytes (defined as fluorescent stain-negative, CD45-positive, and Gr1-positive) infiltrated the eyes of gld mice in response to infection with 500 CFU S. aureus at 24 hours as was observed in similarly infected C57BL/6J mice (P Ͻ 0.005; (Fig. 9) .
FIGURE 6. Changes in retinal responsiveness to light in C3
Ϫ/Ϫ mice infected with 500 CFU S. aureus followed an essentially identical course during the infection compared with that in C57BL/6J (B6) mice. After a transient loss of 57% (versus 67% in B6 mice, P Ͼ 0.05) at 24 hours, retinal function stabilized between 59% of baseline (versus 41% in B6 mice; P Ͼ 0.05) at 48 hours, and 67% of baseline (versus 66% in B6 mice; P Ͼ 0.05). This course was significantly different from the B6 animals infected with 5000 CFU S. aureus, which had 5% residual function at 24 hours (P Ͻ 0.0001) and had no detectable function at 48 and 72 hours, which was contrasted by the retention of retinal function at levels of more than 50% in the C3 Ϫ/Ϫ and B6 mice infected with 500 CFU (P Ͻ 0.02 for all comparisons).
FIGURE 7.
Intraocular infection with 500 CFU S. aureus was uncontrollable in FasL-defective gld and Fas-defective lpr mice, unlike in C57BL/6J (B6) mice. By 72 hours, bacterial counts in the eyes of gld mice infected with 500 CFU S. aureus had reached 7 ϫ 10 8 CFU/mL and 2.1 ϫ 10 8 , compared with 1 ϫ 10 3 CFU/mL in the eyes of C57BL/6J mice infected with 500 CFU (P ϭ 0.0012 and P ϭ 0.0072). This level in gld and lpr mice infected with 500 CFU was comparable to that in C57BL/6J mice infected with 5000 CFU. 
DISCUSSION
To develop new or optimized antimicrobial and anti-inflammatory therapies for treating endophthalmitis, it is of interest to determine which elements of immune privilege promote or restrict bacterial clearance from the eye. Therefore, to take advantage of many of the sophisticated tools and reagents available, a murine endophthalmitis model was developed. Using this model, we found that an infecting inoculum of 500 CFU of S. aureus reproducibly resulted in an endophthalmitis in C57BL/6J mice that evolved over a 3 day course, but ultimately resolved with significant residual retinal function retained. In contrast, an intravitreal inoculum of 5000 CFU of S. aureus resulted consistently in an infection with high intraocular bacterial concentrations, and loss of organ function. With the estimation of a pivotal point in inocula for the endophthalmitis model, a sensitive tool was generated for probing the role of host factors that positively or negatively regulate the host-pathogen dynamic in endophthalmitis. It is known that several regulatory factors in the eye account for low complement activity. 15, 16, 18 The present study demonstrates that the central complement system component C3 is present at highly reduced levels in the anterior and posterior compartments of the murine eye. This observation is consistent with a tight regulation of the presence of central elements of the immune system in privileged compartments. 15, 16 Despite the low level of complement in the eye, findings in studies in CVF complement-depleted guinea pigs indicated that complement in the eye is critical for limiting growth of S. aureus. 20, 31 Similar observations have been made using CFV-treated C57BL/6J mice in the present study. However, in C3 Ϫ/Ϫ mice, complement was found to be comparatively inconsequential to the outcome of endophthalmitis. Among the reasons for obtaining disparate results is the fact that CVF factor activation of complement has profound effects on physiology. As noted by others, 32 it is associated with serious side effects and a high mortality rate. CVF injection into rats has profound pulmonary effects, including neutrophil aggregation and activation, intrapulmonary capillary sequestration of neutrophils, and vascular injury, which have been exploited in models of acute lung injury. 33 This massive mobilization of neutrophils leads to transient neutropenia and subsequent granulocytosis. 33 The immune status of animals decomplemented with CVF therefore does not appear to be otherwise comparable to untreated animals, which is an important caveat. The finding that complement component C3 was comparatively inconsequential in the outcome of endophthalmitis was unexpected, particularly in view of the previous reports 20, 31 and prevailing views of the importance of complement in limiting the proliferation of bacteria at sites of infection 34 -36 including the eye. 11 The limited contribution of complement in this context, however, is consistent with its highly restricted level in the eye as well as the presence of factors shown to limit complement activity. 15, 16, 18 Because FasL has been shown to be central to immune privilege by suppressing the adaptive immune response, it was of interest to determine whether the permissive intraocular environment was retained in the absence of FasL. Unexpectedly, it was found that FasL expression on ocular tissues was actually essential for efficient clearance of S. aureus from the intraocular space. An inoculum of 500 CFU S. aureus could be readily cleared by the WT C57BL/6J mice, but not by FasLdefective gld mice. Instead, the course of disease in the gld mice was similar to the course in WT C57BL/6J mice infected with 5000 CFU S. aureus, which plateau at stationary-phase levels. The dependence of S. aureus clearance on FasL was evident in bacterial counts, retinal function, and histopathology.
It was observed that a significantly greater number of phagocytes were recruited to the intraocular infection site in mice expressing FasL, when compared with either FasL-deficient gld mice or lpr mice deficient in Fas. This difference may be attributable to a chemotactic activity of soluble FasL. 37, 38 FasL can be converted to its soluble form by host proteases, 39 and perhaps also bacterial proteases produced during the infection, but this remains speculative. However, another study failed to observe a chemotactic effect of soluble FasL, 40 but instead demonstrated that it suppressed the response to subcutaneously injected tumor cells. In that study, membraneattached FasL was observed to be immunostimulatory, a finding that was later reproduced in a study that examined the immune response to tumor cells injected into the anterior chambers of mouse eyes. 41 These findings suggest an alternate mechanism from chemotaxis, by which FasL is critical for the resolution of ocular infection. They support a model in which FasL activates cells, either resident cells or possibly the first wave of neutrophils, to release chemoattractive factors, such as MIP-2. 42 These chemoattractants may subsequently recruit granulocytes, as was observed at early time points in the FasL-expressing animals. An analogous role of resident cells has also been shown in other inflammatory disease models. [43] [44] [45] [46] In endophthalmitis, it then becomes a question of why resident dendritic cells and macrophages do not secrete chemoattractive factors in the uninfected eye, where FasL is also present. It may be that dendritic cells and macrophages are kept in check by the immunosuppressive environment in the uninflamed eye 41 and only become activated when the blood-retinal barrier is compromised, allowing for equilibration of soluble factors in the serum; resident dendritic cells and macrophages may encounter FasL only when mobilized during an immune response and migrating toward bacteria in the vitreous; or FasL expression may be upregulated during the inflammatory reaction to the invading microorganism.
In summary, the data in the present study show that, contrary to expectations, complement is relatively unimportant in limiting bacterial growth in the eye and, consequently, in FIGURE 9. FasL-deficient gld mice infected intravitreally with 500 CFU S. aureus were impaired in recruitment of phagocytes to the site of infection when compared with C57BL/6J (B6) mice infected with the same amount of bacteria. Shown are granulocyte counts from ocular homogenates, as determined by flow cytometry. Cells (2.5 ϫ 10 6 ) had infiltrated the eyes of gld mice in response to infection with 500 CFU S. aureus at 24 hours, compared with 5 ϫ 10 6 cells in the eyes of B6 WT animals. This difference of 56% was statistically significant (P Ͻ 0.005).
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IOVS, July 2005, Vol. 46, No. 7 slowing the course of disease. Further, although FasL has been shown to limit the immune response in the eye, it promotes clearance of S. aureus from this site of infection. These findings highlight the importance of testing various factors, shown to contribute to limiting the adaptive response in immune privilege, directly before ascribing roles in the innate response to bacterial infection.
